23 Bodily states are fundamental to emotions' emergence and are believed to constitute 24 the first step in the chain of events that culminate in emotional awareness. Recent 25 works have given fresh support to this view by showing that distinct topographical 26 maps can be derived to describe how basic and more complex emotions are 27 represented in the body. However, it is still unclear whether these bodily maps can 28 also extend to emotions experienced specifically within social interactions and how 29 these representations relate to basic emotions. To address this issue, we used the 30 emBODY tool to obtain high-resolution bodily maps that represent the body activation 31 and deactivation experienced by healthy participants in social scenarios depicting 32 establishment or loss of social bonds. We show that clear patterns of 33 activation/deactivation across the body emerge depending on the valence and on the 34 characteristics of the single social scenarios, but also a common activation of head, 35 chest and limbs across scenarios. Furthermore, we showed that maps related to 36 complex social scenarios are strongly correlated with bodily states experienced in 37 basic emotions, suggesting that the patterns of body activation/deactivation found for 38 social scenarios might represent a combination of different basic emotions these 39 experiences elicit. Our data tackle conscious emotional experiences and show for the 40 first time how 'painful' social events are felt on the body, providing findings that 41 complement verbal reports and neuroimaging data on social rejection. Furthermore, 42 they show that bodily feelings related to complex social scenarios, despite referring 43 to unified independent emotional states, are also related to bodily correlates of basic 44 emotions. 3 45 46 47 INTRODUCTION 48 Humans continuously seek social affiliations. The establishment of new social bonds 49 increases the chances of reproductive opportunities and more in general belonging to 50 social groups results in undeniable advantages in terms of cooperation and survival 51 strategies (1). Not surprisingly, the establishment of successful social connections has 52 a positive impact on physical and mental health (2). On the contrary, social isolation 53 is significantly associated with increased risks of mortality (3, 4), immune 54 dysregulation (5), sleep fragmentation (6), and daytime fatigue (7). The effect of social 55 bonding goes beyond the physical health of an individual, having important effects 56 also on cognition and emotion regulation. For instance, social isolation is associated 57 with drops in cognitive performances (8) and increased depression (9).
6 117 depression), and the latter mostly presenting activations spread throughout the body 118 (recalling happiness and love maps). 119 Finally, a third aim of our work was to investigate the relationship between the 157 The emBODY tool (21) was used also to localize bodily sensations in social scenarios.
158 In each trial, participants viewed a short text presented in the center of the screen, 159 with two silhouettes placed on the right and left sides (Fig 1) . The sentence described 160 either a negative or positive social scenario such as: bereavement, romantic rejection, 161 social exclusion, and negative evaluation (negative social scenarios); birth of a son, 162 romantic acceptance, social inclusion, and positive evaluation (positive social 8 163 scenarios, see Table 1 ). For each scenario, participants were asked draw on both 164 silhouettes the portions of the body where they felt activation (left silhouette) and 165 deactivation (right silhouette) when facing the event described in the sentence. 171 Table 1 . List of social scenarios presented to participants in the social scenario localization task
Bereavement/Birth
The death of your mother The birth of your child
Romantic rejection/acceptance
The person you love breaks up with you
The person you like tells you (s) he is in love with you
Exclusion/Inclusion
You are not invited to a dinner to which you expected to be invited
You are invited to a party to which you did not expect to be invited 258 Romantic rejection presented a similar pattern, with significant activation of the head 259 and chest. As for exclusion, participants identified activation in the head, chest and 260 arms (hands). Finally, a significant activation in head and chest was observed for 261 negative evaluation, along with an increase of activation in the arms (hands).
Negative/Positive evaluation

262
Since differences in the ability to identify and describe their own affective 263 states may influence participants' performance in the task, we also investigated the 264 difference across maps between three subgroups of participants defined according to 265 their scores in the BVAQ-B questionnaire (non-alexythymic n=39, borderline n=22, 266 alexithymic n=30). We first obtained BSMs for each emotion independently for each 267 group with the same approach explained before for the whole sample, and then we 268 ran a one-way ANOVA to explore the main effect of the group. This analysis did not 269 show any significant difference between the subgroups. Table 2 ). 
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Table 2. Mean (SD) explicit ratings of emotional scenarios
Negative Emotions Positive Emotions
375
First, we showed that social scenarios are associated with changes in activation 376 and deactivation of specific body regions likewise for basic emotions (24), so that 377 topographic representations can be derived for specific social scenarios 378 (bereavement/birth, romantic rejection/acceptance, exclusion/inclusion, 379 negative/positive evaluation). Furthermore, we showed that these topographic maps 380 present more commonalities than differences. Communalities across maps were 381 observed when looking at single BSMs maps (Fig 2) , but even more striking when 18 382 looking at the overlapped maps (Fig 3) . 
